Abstract
period of 18 months following P addition (79 kg P ha -1 yr -1
, applied as NaH 2 PO 4 powder) to an . Soil water-filled pore space (10 cm) at TSP hilltop generally ranges from 50 116 to 70% (mean ~ 60%; Zhu et al., 2013b) . More details on soil properties are given in Table 1 .
117
Annual N deposition at TSP measured in throughfall varies between 40 and 65 kg ha , while ammonium lactate-extractable P is smaller than 5 mg kg -1 ( suspensions (10 g dry soil and 50 ml deionized water) using a pH meter (PHB-4, Leici, China).
158
Total soil C and N contents were determined on dried and milled samples, using a LECO 
175
N 2 as make-up gas) and a TCD for CO 2 . Exchange rates between soil and atmosphere
176
(emission/uptake) were calculated from measured concentration change in the chambers over 
Statistical analyses

197
Statistical analyses were performed using R version 3.3.1 (R Core Team, 2016) . All data were analysis was based on data for plot means (the average of 3 subplot replicates) from three blocks.
207
In LME models, treatments (Reference or P addition) were considered fixed effects, while 208 sampling time and plots were treated as random effects. We then assessed the significance of 209 fixed effects through analysis of variance for LME models. One-way analysis of variance
210
(ANOVA, Turkey post-hoc test) was conducted to examine the treatment effects on soil pH, 211 nutrient contents in organic matter, and data of tree growth. Significance levels were set to p < 212 0.05, if not specified otherwise. Addition of P resulted in a significant increase in soil P content in the O/A horizon, both as P Al
216
and total P (Table 2 ). However, after 15 months, only P Al indicated an enhanced P status, while 217 total soil P did not differ significantly from background values at the reference sites. P addition ) and not affected by P 224 addition (Fig. 1a) . At both depths, mean soil water concentrations of Mg 2+ and Ca 2+ were 225 significantly smaller in the P-treated than the reference plots, and the sum of charge of dissolved 226 base cations declined significantly in response to P addition (Fig. S3) . in response to P addition (Table S3) . Likewise, there was no effect of P treatment on the 500- ( Fig. S6 ), but no significant difference was found between the two treatments. 
321
Since aerated upland soils typically provide favourable conditions for microbial CH 4 uptake (Le
322
Mer and Roger, 2010), the net emission observed in our sites is unlikely due to enhanced sink on an annual basis (Fig. 6) . However, the uptake rates of CH 4 in the P treatments remained 
345
Shortly after fertilizer application, we observed a modest, albeit significant increase of Na + 346 concentration in soil water (Table S2) 
354
P application significantly increased plant-available P in the P-limited TSP soil (Table 2) . relatively short period of our study (Table S3 and Fig. S6 ), making it difficult to link the 360 observed reduction in mineral N in the soil solution ( Fig. 1) Ciais, P., Sabine, C., Bala, G., Bopp, L., Brovkin, V., Canadell, J., Chhabra, A., DeFries, R., Gundersen, P., Christiansen, J. R., Alberti, G., Brüggemann, N., Castaldi, S., Gasche, R., Kitzler,
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